Members of the genus Phyllanthus (Euphorbiaceae) include some 500 species and are widespread in temperate and tropical climates. Phyllanthus species have attracted the attention of researchers for their hepatoprotective properties; an aqueous extract of Phyllanthus amarus was demonstrated to exert antihepatitis B virus effects to varying degrees. 1, 2) In 2003, various constituents isolated from Phyllanthus species were screened for anti-human hepatitis B virus in vitro.
Isolation of Rat Aortic Strips
Male Wistar rats weighing 240-300 g were killed by bleeding from the carotid arteries under anesthetization. A section of the thoracic aorta between the aortic arch and the diaphragm was removed and placed in oxygenated, modified Krebs-Henseleit solution (KHS) composed of (mM): NaCl 118.0; KCl, 4.7; NaHCO 3 , 25.0; CaCl 2 , 1.8; NaH 2 PO 4 , 1.2; MgSO 4 , 1.2; and glucose, 11.0. The aorta was cleaned by removing loosely attached fat and connective tissue and cut into 3-mm lengths. To detach the endothelium, endothelial cells on each strip were removed by gentle rubbing of the endothelial surface with a disposable cotton applicator. The tissue was placed in a welloxygenated (95% O 2 , 5% CO 2 ) bath of KHS 10 ml at 37°C with the ringed aorta connected to a tissue holder and to a force-displacement transducer (Nihon Kohden, TB-611T). The tissue was equilibrated for 60 min under a resting tension of 1.0 g. During this time the KHS in the tissue bath was replaced every 20 min.
Experimental Protocol Experiments were performed according to method in the previous studies. [8] [9] [10] After equilibration, each aortic ring was contracted by treatment with 3ϫ10 Ϫ7 M NE. The presence of functional endothelial cells was confirmed by demonstrating relaxation with response to 10 Ϫ5 M Ach, and tissues indicating 80% relaxation of the aortic ring were regarded as tissues with endothelium. The endothelial cells removed by rubbing were confirmed by observing the loss of Ach-induced relaxation. When the NEinduced contraction reached its plateau, each sample was added. When NE-induced contractions in the presence of 1 was examined, thoracic aortic strips were exposed to the drugs for 1 h and then NE was added to the aforementioned bath. To examine Ca 2ϩ -induced contraction in depolarized muscle, the aortic rings were exposed to Ca 2ϩ -free KHS containing EGTA 0.01 mM and were depolarized with isotonic K ϩ (60 mM). The aortic rings were exposed to 1 (10 Ϫ5 M) for 1 h, after which Ca 2ϩ (10 Ϫ5 to 10 Ϫ3 M) was cumulatively applied to the depolarized aorta in Ca 2ϩ -free KHS. For examination of Ca 2ϩ -induced contractions in the presence of NE, the aortic rings were exposed to 1 (10 Ϫ5 or 10 Ϫ6 M) in Ca 2ϩ -free KHS containing EGTA 0.01 mM for 1 h, followed by the addition of nicardipine 10 Ϫ6 M and NE 10 Ϫ6 M. Next, Ca 2ϩ (10 Ϫ5 to 10 Ϫ3 M) was added cumulatively to the bath. Compound 1 was dissolved in DMSO and diluted with saline. The final concentration of DMSO in the organ bath was less than 0.1%, which did not affect contraction or relaxation. All other drugs were dissolved in saline.
Vasorelaxant Effects of Methyl Brevifolincarboxylate from the Leaves of Phyllanthus niruri
Toru IIZUKA,* Hiroyoshi MORIYAMA, and Masahiro NAGAI Statistical Analysis The results are expressed as meanϮS.E. Statistical evaluation of the data was performed using the Bonferroni-type multiple t-test or Student's t-test for unpaired observations. When pϽ0.05, the values were considered to be significantly different.
RESULTS AND DISCUSSION

When NE 3ϫ10
Ϫ7 M was applied to thoracic aortic rings with endothelium after achieving a maximal response, we added 1 at 10 Ϫ5 to 10 Ϫ7 M and observed slow vasorelaxant actions (Figs. 2, 3) . The contractions decreased in a concentration-dependent manner, and the same relaxant action was seen in the sample of aortic rings without endothelium (data not shown). Thus the findings suggest that the inhibitory effect of 1 on aortic rings is not dependent on the presence of endothelium. On the other hand, 1 did not affect the basal tension of aortic rings, as shown in Fig. 4 .
We also investigated NE-induced contractions with the addition of 1 to aortic rings. We applied NE 3ϫ10 Ϫ7 M to contract aortic rings 60 min after adding 1 10 Ϫ5 M (Fig. 4) . The NE-induced contractions were divided into two phases. (Fig. 7) , suggesting that 1 exerts inhibitory effects on [Ca 2ϩ ] i . Consequently, the vasorelaxatant activity 178 Vol. 29, No. 1 Our previous study revealed that 1 is an inhibitor of the aggregation of human platelets, suggesting that 1 is a receptor-binding inhibitor because it exhibits potent inhibition of platelet aggregation induced by both collagen and ADP. 5) Therefore antiplatelet-aggregating effects of 1 may also involve [Ca 2ϩ ] i released into the platelets to inhibit platelet aggregation, based on the present findings, as 1 have ROCs. To elucidate the mechanism of platelet-aggregating inhibition by 1, additional studies are required to confirm whether [Ca 2ϩ ] i play a role in antiplatelet aggregation.
Several Ca 2ϩ channel blockers, such as phenylalkylamine, dihydropyridine, benzodiazepine, and diphenylalkylamine groups, are used therapeutically 11) and known to be inhibitors of VDCs. A selective ROC inhibitor, SK&F96365, was also reported.
12) The results of the present experiments demonstrated that 1 has vasodilating activity caused by its inhibitory effects on ROCs. Thus 1 may be a new type of vasodilator that does not belong among the inhibitors of VDCs.
In conclusion, methyl brevifolincarboxylate isolated from the leaves of P. niruri L. inhibited NE-induced vasocontractions, which was in part attributable to the involvement of [Ca 2ϩ ] i through ROCs. 
